Introduction
Supraventricular tachycardia (SVT), which is the most common symptomatic arrhythmia in children, may result in a multitude of negative feelings and consequently impede the comfort of life [1] [2] [3] . The most common mechanisms of SVT in children are the following: atrioventricular reentrant tachycardia (AVRT), atrioventricular nodal reentrant tachycardia (AVNRT) or atrial ectopic tachycardia (AET) [1, 2] . Palpitation, syncope, chest pain, dyspnea, dizziness, lower exercise tolerance are the most typical symptoms in children with SVT [1] . Psychological dysfunction such as anxiety or depressive symptoms are also common in patients with arrhythmia [4, 5] . The symptoms of SVT and the related limitations, such as missing school, admissions to the emergency room, regular check-ups, avoidance of physical exercises, necessary medications and their possible side effects may all affect the quality of life (QoL) and psychosocial functioning of SVT patients [3] .
There are a lot of studies which show that arrhythmia signifi cantly affects the QoL both in the adults and children with arrhythmia [3, [6] [7] [8] [9] [10] [11] . Currently, radiofrequency ablation (RFA) or cryoablation is a standard care, recommended as the method of choice in patients with . The previous studies indicate that ablation is a safe and effective method to manage children with SVT. However, the majority of these studies focus on the effectiveness of ablation solely as the method to eliminate arrhythmia substrate. Regression of arrhythmia and thus the objective improvement of the health condition as a result of the provided treatment do not always imply the improvement of the QoL and a subjective perception of the health and therefore the evaluation of the applied treatment on the QoL appears to be important. There are a lot of studies that prove positive influence of ablation therapy on QoL of adult patients [15] [16] [17] . The available analyses of pediatric patients with arrhythmia confi rm the positive effects of ablation on the QoL but they are scarce [3, 18, 19] . The number of studies comparing QoL of pediatric patients treated successfully with ablation with normal population is not suffi cient [3, 19] . The Constitution of the World Health Organization (WHO) defi nes health as "a state of complete physical, mental and social well-being and not merely the absence of disease or infi rmity" [20] . The aim of the paper was to compare the QoL in children with SVT treated with successful ablation with the group of healthy children. Are SVT children who underwent a successful ablation treatment healthy, according to WHO defi nition?
Materials and Methods

Patients
In this study we enrolled a group of SVT children aged 7-18 with a diagnosed SVT treated with ablation therapy at the Department of Pediatric Cardiology, Poznan University of Medical Sciences, Poland in 2010-2014. Patients with organic heart disease or other chronic condition that could impede the QoL were excluded from the study. Also, we enrolled a group of healthy children, aged 7-18, selected by pediatricians during the routine check-ups in 2014-2015. On entering the study all patients underwent a detailed interview and a physical examination. SVT children completed the WHOQOL-BREF questionnaire and the PARS questionnaire six months after the ablation treatment. The healthy children completed the WHOQOL-BREF questionnaire and the abbreviated PARS questionnaire during pediatrician check-ups. All patients and their parents provided a written consent to participate in the study.
The parameters of QoL were assessed in SVT children who underwent a successful ablation treatment and the collected results were compared with the group of healthy children.
The study protocol was approved by the Bioethics Committee of the University of Medical Sciences, Poznan, Poland.
WHOQOL-BREF
The WHOQOL-BREF instrument comprises 26 items which measure the following broad domains: physical health, psychological, social relationships, and environment [21] . The WHO-QOL-BREF is a shorter version of the original instrument that may be more convenient to use in large research studies or clinical trials [21] . Each domain is assessed on a 0-100 point scale; the higher the score obtained in one domain the higher QoL. There are also two questions of WHOQOL-BREF questionnaire which are analyzed separately: question No. 1, concerning individual general perception of QoL and question No. 2, concerning individual general perception of one's own health. Considering the patients' age the question regarding sexual activity, social domain part, was removed from the questionnaire.
Pediatric Arrhythmia Related Score (PARS)
The questionnaire regarding patients' own feelings and observations connected with arrhythmia (Pediatric Arrhythmia Related Score-PARS), which was developed by pediatric cardiologists in collaboration with a clinical psychologist and adjusted to the group of arrhythmia children was the second instrument used in the study. This questionnaire was already used in our study evaluating QoL in children with SVT [10] .
Questions in this questionnaire are grouped into 3 domains: physical, regarding the symptoms perceived as specifi c or likely to accompany SVT; medical satisfaction, concerning cooperation with medical care professionals; and psychological domain-referring to emotional condition of the studied individuals. Each domain is assessed on a 1-5 point scale and numeric results of individual areas are 'negatively directed', i.e. the lower numeric value the higher the QoL. Specifi c details regarding PARS questionnaire are available in our previous study [10] . Only the questions regarding physical and psychological aspects were used in the current study, assuming that the questions referring to medical satisfaction are inappropriate to be analyzed in the group of healthy children.
Statistical analysis
Statistical calculations were performed using the statistica data analysis software system (STATISTICA 10). Data were considered significant at p < 0.05. Both groups were statistically compared with regard to age, gender, a place of living, and education. Due to the fact that there was no correlation with normal distribution, the comparison of patients' age was performed using the nonparametric Mann-Whitney U test. The same test was used to compare education. Gender and a place of living were compared using the χ2 with Yates correction test. The age was determined by a mean value, standard deviation, a median and IQR. The Gender, a place of living and education were presented as proper numbers in categories and relevant percentage values. In the study we compared the scores obtained in 4 domains of WHOQOL-BREF questionnaire and 2 domains of PARS questionnaire of SVT children and healthy children. Moreover, two questions from WHOQOL-BREF and all questions from PARS were analyzed separately. The nonparametric Mann-Whitney U test was used to perform comparisons of the above QoL parameters between the both groups of patients.
Results
The study included 122 SVT children who underwent a successful ablation treatment. On the basis of the electrophysiological study the following forms of SVT were diagnosed: AVRT-59.8%, AVNRT-35.3%, AET-4.9%. All the children in SVT group presented clinical symptoms before ablation. The mean ± SD age of the fi rst SVT episode was 10.1 ± 4.6 years (median/IQR: 11.5/8.0). In the SVT group antiarrhythmic drugs were taken by 89 (72.9%) of the patients, while the remaining children were not treated pharmacologically.
Patient demographics are shown in Table 1 .
WHOQOL-BREF
SVT group demonstrated no differences in comparison with healthy children in all the analyzed domains of WHOQOL-BREF questionnaire (the mean ± SD value on a 0-100 scale was: physical 79.4 ± 14.8 vs 82.0 ± 12.1; psychological 77.8 ± 16.0 vs 81.6 ± 13.9; social relationships 80.7 ± 17.3 vs 80.5 ± 16.6; environment 77.4 ± 14.0 vs 79.2 ± 15.6 (Figure 1) . On the basis of the analyzed responses on a fi vepoint Likert scale, the general satisfaction with the QoL and general satisfaction with the health condition was also comparable in both groups of patients. Only one child (1.2%) of the healthy group was dissatisfi ed with their QoL (mean 4.3; median 4.0; IQR 1.0), whereas none of the children in SVT group were dis- 
PARS (authors' own questionnaire)
The PARS questionnaire still showed signifi cant differences between the study groups in the both compared domains (the mean ± SD value on a 1-5 was: physical 1.8 ± 0.5 vs 1.6 ± 0.3; psychological 2.3 ± 0.7 vs 2.1 ± 0.6) (Figure 3) .
Physical domain showed signifi cantly higher intensity of negative feelings in SVT group after ablation in 6 out of 13 questions related to the discussed domain (Table 2) . Psychological domain showed differences in only 1 out of 7 related questions. SVT patients after ablation were still more nervous when compared with the healthy children (Table 2) .
Discussion
In the present study we found that the QoL of SVT patients is similar to control group when analyzing the general questionnaire, but the QoL of SVT patients is still lower in the specifi c questionnaire in comparison with the healthy children. Healthy children reported similar general satisfaction with the QoL and general satisfaction with the health condition as SVT children.
As mentioned above, there are few available studies evaluating and comparing with a normative population the QoL of pediatric patients with SVT who underwent ablation. Additionally, these studies are based on a signifi cantly lower number of patients in comparison with our study group. Strieper et al. evaluated the QoL in 27 children with SVT [3] . This study demonstrated that six months following a successful ablation the total mean scores were comparable with healthy children [3] . Abo-Haded examined a group of 38 pediatric patients with SVT who underwent a successful ablation; his study showed that the data after ablation are similar to the general pediatric population scores [19] . The authors of these studies used PedsQL Cardiac Module, which was validated by Uzark et al. for pediatric patients with heart conditions; however, it is not available in a Polish language version [22, 23] . In our study we used the PARS questionnaire which evaluates patient's individual feelings and observations and it is adjusted to the arrhythmia group. PARS has been already used in a previously published study assessing QoL in pediatric population with SVT [10] . In this study [10] we compared 180 SVT children with the control group of 83 healthy children and we proved a significant impairment of QoL in SVT children in comparison with the healthy group. In the current study we also used a group of healthy patients as a benchmark to analyze the scores obtained in SVT group after ablation treatment. To our knowledge it is currently the most numerous pediatric SVT group treated with ablation, described in the available literature, comparing QoL with healthy children.
In the current study, on the basis of WHO-QOL-BREF questionnaire there were no differences found between study groups, unlike in PARS instrument which showed differences in the both analyzed domains. In the previous study [10] physical domain of PARS showed signifi cantly increased symptoms in SVT group in 11 out of 13 questions, whereas in the current study there were still signifi cantly increased negative feelings in 6 questions. In the previous study psychological domain of PARS showed differences in 3 out of 7 related questions: SVT patients were more likely to cry, experience sadness and nervousness when compared with the healthy children [10] , whereas the current study showed only one difference, i.e. SVT patients after successful ablation still felt more nervous than the healthy peers. In the previous study we assumed that "General questionnaires provide more time-stable results and may not identify small but significant changes in the QoL" [10] . On the basis of the performed analysis we believe that PARS questionnaire is a more useful and sensitive tool than WHOQOL-BREF when evaluating ablation influence on patients' QoL.
Nowadays QoL evaluation is a very important element to determine the clinical benefi t of the performed treatment. There are many studies assessing the QoL of patients with various cardiac arrhythmias confi rming the signifi cant improvement in investigated fi elds after ablation [3, [6] [7] [8] [9] [10] [11] . However, cardiology patients who are seriously concerned about their heart condition may still report worse QoL than healthy population despite successful therapy, which was proved in the current study.
Study limitations
Only the children under 7 years of age were included in the study and therefore the study does not cover the whole range of the patients' age who undergo ablation treatment. It was assumed, that children below 7 years of age might have problems with understanding all the questions contained in questionnaires and thus, they could have diffi culties providing autonomous (or with a little help from adults) answers to all the questions.
Perspectives
Further studies concerning QoL in children with -arrhythmia, also after ablation treatment with a longer follow-up period. When analyzing PARS questionnaire six months after the ablation procedure the physical and psychological functioning of SVT children is still worse in comparison with the healthy children.
